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About This Tutorial

This tutorial explains how to build a simple file browser and how to customize gadgets.

What You Need to Know

This manual assumesthat you are familiar with the PC or UNIX® environment in which you
are going to use IBM® ILOG® Views, including its particular windowing system. Since
IBM ILOG Viewsis written for C++ devel opers, the documentation also assumes that you
can write C++ code and that you are familiar with your C++ devel opment environment so as
to manipulate files and directories, use atext editor, and compile and run C++ programs.

Notation

Typographic Conventions

The following typographic conventions apply throughout this manual:
¢ Code extracts and file names are written in courier typeface.

& Entries to be made by the user are written in courier.

& Some words appear initalics when seen for the first time.
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Naming Conventions
Throughout this manual, the following naming conventions apply to the API.
4 The names of types, classes, functions, and macros defined in the library begin with 11v.

& The names of classes as well as global functions are written as concatenated words with
each initial letter capitalized.

class I1vDrawingView;

¢ Thenames of virtua and regular methods begin with alowercase letter; the names of
static methods start with an uppercase letter. For example:

virtual IlvClassInfo* getClassInfo() const;

static IlvClassInfo* ClassInfo*() const;
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The ViewFile Application: Building a
Simple File Browser

This tutorial shows you how to create the ViewFile application using the
IBM® ILOG® Views Gadgets API. The ViewFile application isasmall graphical user
interface for browsing through alist of files stored on a hard disk.

Note: You can also build the same kind of application using IBM ILOG Views Sudio, the
IBM ILOG Views GUI editor.

Asyou progress through this tutorial, you will learn how to combine many different

IBM ILOG Views gadgets, such asthe tree gadget, the sheet, and the toolbar to produce very
graphical and highly intuitive applications. Your final application will include sophisticated
features such as docking toolbars and multiple frames.

Thistutorial has four steps:

& Step 1: Building the Browser Window

& Step 2: Browsing Files

& Step 3: Adding Docking Bars

& Step 4: Adding View Frames

When completed, your application should look like this:
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Figurel.1l TheFinal ViewFile Application

Step 1: Building the Browser Window

Thisfirst step explains how to create the window that will display the file hierarchy.
It shows you how to perform the following tasks:

& Choosing the Right Gadgets for your Application

& Choosing the Container

¢ Creating the Application
L 2

Previewing the Application

Choosing the Right Gadgets for your Application
The application window is composed of two parts:
& Theleft-hand side of the window displays the folders on the hard disk as atree structure.

& Theright-hand side of the window displays the files contained in the folder open on the
left side.
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Step 1: Building the Browser Window

InIBM® ILOG® Views, hierarchical lists of items are represented by the class
IlvTreeGadget. Thisclasswill be used to build the left-hand side of the window. To
represent the right-hand side of the window, the T1vsheet will be used. Instances of this
class can display different types of information, thus allowing you to modify the
representation of data without changing the type of the object that displaysit.

Because the set of gadgets provided by IBM ILOG Viewsislarge, you might have difficulty
finding the right gadgets for your application. To get an overview of the main properties of
IBM ILOG Views Gadgets, see the chapter Introducing IBM ILOG Views Gadgets. Each
gadget is described in detail in itsrelated section in the IBM ILOG Views Gadgets User’s
Manual.

If you do not find a gadget that suits your needs, you can subclass an existing gadget to
modify itslook or its behavior, or both.

Choosing the Container

The 11vTreeGadget and the T1vsheet objects must be added to a container that will
display them. Although there are several types of containers you can choose from, only two
are appropriate for the ViewFile application—r11vGadgetContainer and
IlvPanedContainer.

IlvGadgetContainer iSasubclass of T1vContainer that accommodates gadgets. It
handles the keyboard focus and attachments. For information on these two features, see
Gadgets Main Properties.

IlvPanedContainer iSasubclass of T1vGadgetContainer. Unlike gadget containers,
paned containers do not handle graphic objects. Instead, they handle special objects of the
class 11vpane. Depending on the orientation of the paned container, which can be
horizontal or vertical, panes can be arranged from left to right or from top to bottom.
Ilvpane hastwo predefined subclasses, one of which isthe 11vGraphicpane classthat
accommodates graphic objects. Panes are described in length in Panes.

IlvpPanedContainer iSmore appropriate for this application because it allows you to
create awindow composed of two adjacent panes having the same height—one for holding
the tree gadget and one for the sheet. Also, the complex attachment model provided by
I1lvGadgetContainer iSnot needed. However, both types of containers can be combined
in the same application.

For example, you can use gadget containers for building dialog boxes and complex graphic
panels and therefore benefit from the elaborate attachment model they feature. Then you can
encapsulate them into panes at the global application level.
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Implementing the Main Window

The main window is implemented with the Fileviewerwindow class, asubclass of
IlvPanedContainer. Thisclassisdeclared inthefile viewerw.h and defined in thefile

viewerw.cpp.

Creating Panes

The classFileviewerWindow automatically creates two graphic panes: one for
encapsulating the tree and the other one for encapsulating the sheet. Both panes are created
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Step 1: Building the Browser Window

inthe FileviewerWindow: : initLayout member function, shown here. (This member
function is called from the Fi1eviewerWindow constructor):

void
FileViewerWindow: : initLayout (const IlvRect& size)
{
// Create the tree gadget in which the folder hierarchy will
// be displayed.
IlvTreeGadget* tree =
new IlvTreeGadget (getDisplay(),
IlvRect (0,
0,
IlvMax ( (I1lvDim) 100,
(IlvDim) (size.w()/3)),
size.h()));
// Encapsulate the tree gadget into a graphic pane and name it
// DirectoryHierarchy.
IlvGraphicPane* treePane = new IlvGraphicPane ("DirectoryHierarchy", tree);
// The pane is set to resizable. It is possible to
// resize it using a splitter interactively.
treePane->setResizeMode (I1lvPane: :Resizable) ;
// Set also a minimum size on the horizontal direction.
treePane->setMinimumSize (IlvHorizontal, 100);
// Add the pane to the container.
addPane (treePane) ;

// Create the sheet.
IlvSheet* sheet =
new IlvSheet (getDisplay(),
IlvRect (0, 0, size.w(), size.h()),
1,
1,
size.w() /4,
25,
2,
IlvFalse,
IlvFalse) ;
// Encapsulate it into a graphic pane giving FileList as name.
IlvGraphicPane* listPane = new IlvGraphicPane("FileList", sheet);
// The sheet is elastic: when the container will be resized, only the
// sheet will be resized (because the tree is only resizable, not elastic).
listPane->setResizeMode (IlvPane: :Elastic) ;
// Add the pane to the container.
addPane (listPane) ;
// Update the container.
updatePanes () ;
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The initLayout member function first creates the tree gadget. Then, it encapsulatesit into
agraphic pane and addsit to the paned container. Similarly, it creates the sheet, encapsul ates
it into agraphic pane, and addsiit to the paned container.

Note: The sheet has only one row and one column, because at this stage you do not know
what the sheet will 1ook like when the browsed files are displayed. Note also that the width
of the sheet specified by the parameter (size.w (), 4) ismeaningless becausethe sheet is
elastic and occupies the space left by the tree.

The member function I1vPanedContainer: :updatePanes iscaled to make the
addition of the two graphic panes effective. For further information, see the section
“Modifying the Layout of a Paned Container” in Panes.

Note: Calling the member function I1vPanedContainer: :updatePanes insertsa
dlider panein between the tree and the sheet panes automatically because both are
resizable.

Creating the Application

The class for displaying the files hierarchy is now complete and can be instantiated. To
instantiate it, FileviewerApplication, asubclass of T1vapplication, isused.
T1vApplication represents a basic application made up of aset of panels. It is used by
IBM® ILOG® Views Studio for generating the code of an application.

TherFilevieweraApplication classisdeclaredinthefileviewfile.h and definedin the
fileviewfile.cpp.

Creating the Main Window

The I11vApplication classcontainsthe makePanels virtua member function, whichis
invoked at the beginning of the program to create the application panels.

void
FileViewerApplication: :makePanels ()
{
// Initialize the main window.
initMainWindow () ;
// Show it.
getMainWindow () ->show () ;
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Step 1: Building the Browser Window

The member function FilevVieweraApplication: : initMainwindow creates an instance
of FileviewerWindow:

void

FileViewerApplication: :initMainWindow ()

{
// Create the main window.
IlvRect rect(0, 0, 500, 300);
IlvContainer* mainWindow = createMainWindow (rect) ;
// Name it to be able to retrieve it.
mainWindow->setName (getName () ) ;
// Quit the application when the user asks for termination.
mainWindow->setDestroyCallback (I1vAppExit) ;
// Add the panel to the application.
addPanel (mainWindow) ;

}

The member function createMainWindow returns an instance of the class
FileViewerWindow.

IlvContainer*
FileViewerApplication: :createMainWindow (const IlvRect& rect) const

{
return new
FileviewerWindow (getDisplay (), getName () ,getName (), rect,IlvFalse) ;

Instantiating the Application
TheFileviewerApplication classisinstantiated in the main entry point:

int main(int argc, char* argv[])
{
IlvSetLocale() ;
FileViewerApplication* appli =
new FileViewerApplication("VIEWFILE Sample", 0, argc, argv);
if (lappli->getDisplay())
return -1;
appli->run() ;
return 0;

Note: Thecall to T1vSetLocale sSimply tellsIBM ILOG Views to use the current locale.
You must call this function if you want your application to be localized. For information,
see“ Creating a Program to Run in a Localized Environment” in Internationalization in

IBM ILOG Views.

Previewing the Application

Thisisthe end of Step 1. Your application window should look like this:

IBM ILOG VIEwWS GADGETS V5.3 — TUTORIAL 9



{WIEWFILE Sample = O] x|

Figure1.2 The ViewFile Application After Sep 1

Step 2: Browsing Files

10

In Sep 1: Building the Browser Window on page 4 you saw how to create the graphic objects
for displaying a hierarchical list of files. This second step shows how to define and
instantiate the file browser, that is, the object used to fill the graphic objects (the tree and the
sheet). The class used to browse the hard disk isFileviewer. It isdeclared in the file
viewer.h and defined in thefile viewer . cpp.

This step shows you how to perform the following tasks:
& Creating the File Browser

& Creating the Gadget Items

& Instantiating the File Viewer

& Previewing the Application

Note: The classes 11pPathName and I1String Seenin the code for this step are used to
make the code easier to read.

Creating the File Browser

TheFileviewer classislong and complex. This section explainsits main parts:
& The Constructor

& |Initializing the Tree
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Step 2: Browsing Files

& [nitializing the Sheet
& Scanning Directories

& Updating the Sheet

The Constructor

The Fileviewer constructor requires an I1vTreeGadget and an I1vSheet asits
parameters. Both objects are initialized by the initoObjects member function:

FileViewer: :FileViewer (I1lvTreeGadget* tree, IlvSheet* sheet)
: _tree(tree), _sheet (sheet)
{
// Initialize the gadgets.
initObjects () ;
}

Initializing the Tree
The tree object isinitialized with the initTree member function:

void
FileViewer::initTree()
{
// Set up the tree gadget.
_tree->removeAllItems (IlvFalse) ;
_tree->removeCallback (I1lvTreeGadget: : ExpandCallbackType (),
TreeltemExpanded) ;
_tree->addCallback (IlvTreeGadget: :ExpandCallbackType(),
TreeltemExpanded,
this) ;
_tree->removeCallback (I1lvTreeGadget: :SelectCallbackType(),
TreeItemSelected) ;
_tree->addCallback (IlvTreeGadget: :SelectCallbackType (),
TreeItemSelected,
this);
}

This member function removes all the itemsin the tree and sets two callbacks—a selection
callback that updates the sheet whenever a new folder is selected in the tree, and a callback
that is triggered each time atree item is expanded. This second callback prevents the
Fileviewer object from loading the entirefile hierarchy at once, which would slow down
the operation. Folders are loaded only when expanded.

Note: Each callback is removed prior to being added to avoid registering the same
callback twice.

For more information, see “ Callbacks’ in Graphic Objects.

IBM ILOG VIEWS GADGETS V5.3 — TUTORIAL 11



Initializing the Sheet
The sheet isinitialized with the initsheet member function:

void

FileViewer: :initSheet ()

{
// Set up the sheet.
_sheet->scrollBarShowAsNeeded (I1vTrue, IlvFalse);
_sheet->hideScrollBar (IlvHorizontal, IlvFalse);
_sheet->adjustLast (I1lvTrue) ;
_sheet->reinitialize (3, 1);
_sheet->setNbFixedColumn (0) ;
_sheet->scrollToColumn(0) ;
_sheet->setExclusive (I1lvTrue) ;
_sheet->allowEdit (IlvFalse) ;

// Create the header.
_sheet->set (0, 0, new IlvLabelMatrixItem("Name"));
_sheet->setItemAlignment (0, 0, IlvLeft);
_sheet->setItemRelief (0, 0, IlvTrue);
_sheet->setItemSensitive(0, 0, IlvFalse);
_sheet->setItemGrayed (0, 0, IlvFalse);
_sheet->set (1, 0, new IlvLabelMatrixItem("Size"));
_sheet->setItemRelief (1, 0, IlvTrue);
_sheet->setItemSensitive(l, 0, IlvFalse);
_sheet->setItemGrayed(1l, 0, IlvFalse);
_sheet->set (2, 0, new IlvLabelMatrixItem("Type")):;
_sheet->setItemAlignment (2, 0, IlvLeft);
_sheet->setItemRelief (2, 0, IlvTrue);
_sheet->setItemSensitive(2, 0, IlvFalse);
_sheet->setItemGrayed (2, 0, IlvFalse);

}

This member function modifies the sheet so that it has three columns and only one row in
which the sheet header will be displayed. Column 1 will contain file names, column 2 will
contain the size of the files, and column 3 will provide information about the file type, as

shown in the following figure:

Note: The items making up the header are set to insensitive, meaning that the user will
not be able to select them.
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Step 2: Browsing Files

Scanning Directories

The £i11Tree member function fills the tree with dataonce it isinitialized. It readsthe
contents of a given directory and creates the corresponding items in the tree:

void
FileViewer::fillTree (IlvPathName& path, IlvTreeGadgetItem* parent)
{
// Read the 'path' directory and insert each sub-folder as a child of
// the item 'parent'.
if (path.openDir()) {
IlvPathName file;
while (path.readDir (file)) {
if (file.isDirectory() &&
file.getDirectory(IlvFalse) != IlvString(".") &&
file.getDirectory(IlvFalse) != IlvString("..")) {
IlvTreeGadgetItem* item =
(IlvTreeGadgetItem*)createFileItem(file, _tree);
item->setUnknownChildCount (I1vTrue) ;
// Insert the directory 'file' into parent.
parent->insertChild (item) ;
// Compute the absolute path name.
IlvPathName* absPathName=new IlvPathName (path) ;
absPathName->merge (file) ;
item->setclientData (absPathName)
}
}
path.closeDir () ;
// Sort the added items.
_tree->sort (parent, 1);

}

Therileviewer: :createFileItem member function creates each of the treeitems.
These are then added to their parent item, that is, to the folder being read. The added items
are then sorted by the T1vTreeGadgetItemHolder: : sort member function.

The content of createFileItem isdescribed in Creating the Gadget Items on page 18.

Notes:

1. The member function I1vTreeGadgetItem: : setUnknownChildCount iscalled for
each added item to ensure that the Expand callback isinvoked. For more information,
see “ Changing the Characteristics of an Item” in Using Common Gadgets.

2. Theclient data of an itemis used to store the path object that references the directory
that the item points to. This object is a cache that avoids recomputing the absolute path
of the item each time.
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14

The fillTree method fills only one node of thetree. The whole treeis actually built by the
Expand callback:

static void
TreeltemExpanded (IlvGraphic* g, IlvAny arg)
{

IlvTreeGadgetItem* item = ((IlvTreeGadget*)g)->getCallbackItem() ;
if (!item->hasChildren()) {

FileViewer* viewer = (FileViewer*)arg;

IlvPathName* path = (IlvPathName*)item->getClientData() ;

viewer->updateTree (*path, item);

}

This callback isinvoked each time the user tries to expand a collapsed folder. The arg
parameter is a pointer to the Fileviewer object, as specified when the callback was set.
The path that was stored astheitem client datais retrieved and used to update the tree. Since
you want to update the tree only if the folder has never been open, ensure that the item being
expanded has no children before calling the updateTree method:

void
FileViewer: :updateTree (IlvPathName& path, IlvTreeGadgetItem* item)
{

_tree->initReDrawltems () ;

// Reset the tree, if needed.

if (!litem)

initTree() ;
// Fill it using the 'path' directory.
fillTree (path, item? item : _tree->getRoot());

// Finally, redraw.
_tree->reDrawltems () ;

}

This member function callsthe £i11Tree member function and performs additional
operations such as cleaning the tree and handling smart redrawing. See “Redrawing Gadget
Items” in Gadget Items.
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Step 2: Browsing Files

Updating the Sheet

The list of files represented by an 11vsheet object on the right-hand side of the window
must be updated each time the item selected in the tree changes. Updating is performed by
the selection callback of the T1vTreeGadget class.

static void
TreeltemSelected (IlvGraphic* g, IlvAny arg)
{
// Retrieve the item that has triggered the callback.
IlvTreeGadgetItem* item = ((IlvTreeGadget*)g)->getCallbackItem() ;
// In the case of a selection (this callback is also called when an item
// is deselected) update the sheet.
if (item->isSelected()) {
// Retrieve the path of the item.
IlvPathName* pathname = (IlvPathName*)item->getClientData() ;
// Retrieve the file viewer instance.
FileViewer* viewer = (FileViewer*)arg;
// Update the sheet.
viewer->updateSheet (*pathname) ;

}

This callback isinvoked each time a new item is selected in the tree. Once the item that
triggered the callback is retrieved by the member function
I1lvTreeGadget: :getCallbackItem, it iSnecessary to check whether theitemis
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selected (since the tree selection callback is also invoked when an item is deselected). Then,
the path stored in the item client datais passed to the updateSheet member function:

void
FileViewer: :updateSheet (I1vPathName& path)
{

_sheet->initReDrawlItems () ;

// Reset the sheet.

initSheet () ;
// Read all the files contained in 'path'.
if (path.openDir()) {

IlvPathName file;
while (path.readDir (file)) {
if (!file.isDirectory() ||
(file.getDirectory (IlvFalse) != IlvString(".") &&
file.getDirectory (IlvFalse) != IlvString(".."))) {
if (!file.isDirectory())
file.setDirectory (path) ;
// Add the file to the sheet.
addFile(file);
}
}
path.closeDir () ;
}
// Recompute the column sizes.
_sheet->fitWidthToSize() ;
// Invalidate the whole sheet.
_sheet->getHolder () ->invalidateRegion (_sheet) ;
// Finally, redraw.
_sheet->reDrawltems () ;
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Step 2: Browsing Files

This member function adds all the files specified in the directory path to the sheet using the
addrile member function. It also manages the sheet redrawing:

void
FileViewer::addFile(const IlvPathName& file)

{
// Create the gadget item that will be inserted into the sheet.

IlvGadgetItem* item = createFileItem(file, _sheet);

// Encapsulate it with a matrix item.

IlvAbstractMatrixItem* mitem = new IlvGadgetItemMatrixItem(item) ;
// Add a new row in the matrix .

_sheet->insertRow( (I1lvUShort) -1);

I1vUShort row = (IlvUShort) (_sheet->rows() - 1);

// Set the item in the first column.
_sheet->set (0, row, mitem);
_sheet->resizeRow( (IlvUShort) (row + 1), item->getHeight() + 1);
_sheet->setItemAlignment (0, row, _sheet->getItemAlignment (0, 0));
// File Size in the second column.
_sheet->setItemSensitive(l, row, IlvFalse);
_sheet->setItemGrayed(l, row, IlvFalse);
_sheet->setItemAlignment (1, row, _sheet->getItemAlignment (1, 0));
ifstream ifile(file.getString(), IlvBinaryInputStreamMode) ;
if (! (!ifile)) |

ifile.seekg (0, ios::end);

streampos length = ifile.tellg();

mitem = new IlvIntMatrixItem(length) ;

_sheet->set (1, row, mitem);
}
// File Type in the third column.
mitem = new IlvLabelMatrixItem(file.isDirectory()

? "File Folder"
"File");

_sheet->setItemSensitive(2, row, IlvFalse);
_sheet->setItemGrayed(2, row, IlvFalse);
_sheet->setItemAlignment (2, row, _sheet->getItemAlignment (2, 0));
_sheet->set (2, row, mitem) ;

}

This member function creates the item corresponding to the file parameter provided asits
argument and adds it to the first column of the sheet. Then, it retrieves the file size and puts
it in the second column asan T1vIntMatrixItem Object. Finaly, it putsthefiletypein the
third column as an T1vLabelMatrixItem Object.

Both the second and third column items are set to insensitive, meaning that the user will not
be able to select them.

Note: Thefile namesin the first column of the sheet are created with the same method as
the one used for building the tree.
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Creating the Gadget Items

The member function Fileviewer: : createFileItem Creates the items:

IlvGadgetItem*
FileViewer::createFileItem(const IlvPathName& file,
const IlvGadgetItemHolder* holder) const
{
// Compute the item label.
IlvString filename = file.isDirectory ()
? file.getString()
file.getBaseName () ;
// If file is a directory, remove the trailing '/'.
if (file.isDirectory())
filename.remove (filename.getLength() - 1);
return
holder->createlItem(filename,
0,
getBitmap (file, IlvGadgetItem: :BitmapSymbol()),
getBitmap (file,

IlvGadgetItem: :SelectedBitmapSymbol ())) ;
}

A gadget item can include both a picture and alabel. For a detailed description of gadget
items, see Gadget Items. The item label is computed from the file parameter. Items are
assigned two bitmaps—one that represents them when they are selected and one that
represents them when they are not selected.

Then, the item is created using the factory member function
TIlvGadgetItemHolder: :createItem, Whichis called on the holder instance provided
asits parameter. See “ Creating Gadget Items” in Gadget Items.

In the section Scanning Directories on page 13, the items of both the tree and the sheet are
created by calling this method. Thisis because the classes I11vTreeGadget and I1vSheet
both inherit from the T1vGadgetItemHolder class. Calingthe createFileItem
member function with an instance of the T1vTreeGadget class asits holder parameter
returns an instance of T1vTreeGadgetItem, Whereas calling it with an instance of
I1lvSheet returnsan instance of the T1vGadgetItem class.

The member function T1vGadgetTtemHolder: : createItem takestwo bitmaps asits
third and fourth parameters. This makes it easy to create an item with predefined bitmaps.

However, the call to createTtem could have been replaced by the following code, which
shows how to assign a bitmap to a gadget item:

IlvGadgetItem* item = holder->createltem(filename) ;
item->setBitmap (IlvGadgetItem: :BitmapSymbol (),

getBitmap (file, IlvGadgetItem: :BitmapSymbol()));
item->setBitmap (I1lvGadgetItem: :SelectedBitmapSymbol (),

getBitmap (file, IlvGadgetItem::SelectedBitmapSymbol())) ;
return item;
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Step 2: Browsing Files

The getBitmap method used here returns the bitmap corresponding to the pair file type/
item state. Its code is very simple, as can be seen here:

I1lvBitmap*
FileViewer: :getBitmap (const IlvPathName& file,
const IlvSymbol* state) const
{
if (state == IlvGadgetItem: :BitmapSymbol ())
return getBitmap(file.isDirectory ()
? folderBm
fileBm) ;
else
return getBitmap(file.isDirectory ()
? sfolderBm
: sfileBm);
}

folderBm, fileBm, sfolderBm, and sfileBm are defined symbols, where:
& folderBm isthe name of the bitmap used for folders.

& fileBmisthe name of the bitmap used for nonselected files.

& sfolderBm isthe name of the bitmap used for selected folders.
L 4

sfileBm isthe name of the bitmap used for selected files.

Instantiating the File Viewer

TheFrileviewer classisnow complete. To instantiateit in the application, you must add a
call to the member function FileviewerApplication: :configureApplicationin
FileViewerApplication: :makePanels, which was defined in the section Creating the
Main Window on page 8.

void
FileViewerApplication: :makePanels ()
{
// Initialize the main window.
initMainWindow () ;
// Initialize the application.
configureApplication() ;
// Show it.
getMainWindow () ->show() ;

}

TheFilevViewerApplication: :configureaApplication member functioninstantiates
and initializesthe Fileviewer class

void

FileViewerApplication: :configureApplication ()

{
FileViewer* viewer = createFileViewer (getMainWindow()) ;
FileViewerApplication: :SetFileViewer (getMainWindow (), viewer) ;
viewer->init (IlvPathName("/")) ;
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Note: Calling FileviewerApplication: :SetFileViewer connectsthe main
window to the viewer. You can retrieve thefile viewer connected to a specific window with
FileViewerApplication: :GetFileViewer.

The factory method createFileviewer returns anew instance of the Fileviewer class.

FileViewer*
FileViewerApplication: :createFileViewer (FileViewerWindow* window) const
{
return new FileViewer (window->getDirectoryHierarchy (),
window->getFileList()) ;

Previewing the Application

Thisisthe end of Step 2. Your application window should look like this:

IWIEWFILE Sample
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Figure1.4 The ViewFile Application After Step2

Step 3: Adding Docking Bars

20

This step explains how to add docking bars (menu bars and toolbars) to the ViewFile
application. For information on docking panes, see Docking Panes and Containers.

This step shows you how to perform the following tasks:
¢ Preparing the Main Window for Docking
& Creating the Docking Toolbar
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& Creating the Docking Menu Bar
& Integrating Changes into the Application
& Previewing the Application

All the changes made in this step arereflected in thefile viewfile. cpp.

Preparing the Main Window for Docking

Docking panes, and hence docking toolbars and menu bars, must be docked to dockable
containers. Therefore, the application main window must be modified to allow docking
operations.

Modifying the Main Window

IlvDockableContainer, asubclass of I1vPanedContainer, isthe base class for
handling docking panes. In this step, the main window is defined as an
I1vDockableMainwWindow object in the member function

FileViewerApplication: :createMainWindow (See Creating the Main Window on
page 8). I1vDockableMainWindow isasubclass of 11vDockableContainer that
implements a standard layout for applications incorporating docking panes. See the section
“Building a Standard Application with Docking Panes’ in Docking Panes and Containers.

IlvContainer*
FileViewerApplication: :createMainWindow (const IlvRect& rect) const
{
return new IlvDockableMainWindow (getDisplay (),

getName (),

getName () ,

rect,

0,
IlvFalse);
}

It isnow possible to add docking panes to the application.

Preparing the Panes Creation

The member function FileviewerApplication: :makePanels must be modified to
include callsto initPanes, which creates the panes, and updatePanes, which updatesthe
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paned container layout. See the section “Modifying the Layout of a Paned Containers’ in
Panes.

void

FileViewerApplication: :makePanels () {
// Initialize the main window.
initMainWindow () ;
// Initialize the panes.
initPanes () ;
// Initialize the application.
configureApplication() ;
// Update the main window layout.
getMainWindow () ->updatePanes (I1vTrue) ;
// Show it.
getMainWindow () ->show() ;

}

The initPanes member function calls initMenuBar, which creates the menu bar and
initToolBar, which creates the toolbar.

void
FileViewerApplication: :initPanes ()
{
// Initialize the menu bar.
initMenuBar () ;
// Initialize the toolbar.
initToolBar () ;

Creating the Docking Toolbar
The initToolBar member function creates the toolbar:

void
FileViewerApplication: :initToolBar ()
{
IlvToolBar* toolbar = new IlvToolBar (getDisplay(), IlvPoint (0, 0));
// Item Up One Level.
toolbar->insertBitmap (getBitmap ("upBm")) ;
toolbar->getItem(0) ->setCallback (UpOneLevel) ;
toolbar->getItem(0)->setClientData (this) ;
toolbar->getItem(0)->setToolTip("Up One Level") ;
// Encapsulate the toolbar into a graphic pane.
IlvGraphicPane* toolbarPane = new IlvAbstractBarPane("Toolbar", toolbar);
// Add the pane to the application on top of the main workspace.
getMainWindow () ->addRelativeDockingPane (toolbarPane,
IlvDockableMainWindow: :
GetMainWorkspaceName () ,
I1vTop) ;
}

Thetoolbar contains only one item, the “Up One Level” item. When selected, thisitem tries
to explore the parent of the selected folder. (Theitems of the selected folder are displayed in
the sheet on theright side of the file browser.) The “Up One Level” item is associated with a
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Step 3: Adding Docking Bars

p. The toolbar is encapsulated in a specia graphic pane of type

IlvAbstractBarPane, Which isadded to the main window, just above the workspace.

For more information, see the sections “Using Tooltipsin a Toolbar” in Menus, Menu Bars,
and Toolbars and “Using the llvAbstractBarPane Class’ in Docking Panes and Containers.

Not

e: The client data of theitemisset to this, making it possible to retrieve a pointer to

the application fromits callback function. (Remember that the client data is the second
parameter of the callback invoked when the itemis activated.)

stat
UpOn
{

IBM

ic void
eLevel (I1lvGraphic* g, IlvAny arg)

// Retrieve a pointer on the application.
FileViewerApplication* application = (FileViewerApplication*)arg;
// Retrieve a pointer on the main window.
FileviewerWindow* window = (FileViewerWindow*)
application->getMainWindow () ->getMainWorkspaceViewPane () ->getView() ;
// Retrieve a pointer on the file viewer.
FileViewer* viewer = FileViewerApplication::GetFileViewer (window) ;
if (viewer) {
// Find the last selected item of the tree.
IlvTreeGadgetItem* item =
viewer->getTreeGadget () ->getLastSelectedItem() ;
// And select its parent.
if (item && item->getParent () && item->getParent ()->getParent ()
viewer->getTreeGadget () ->selectItem(item->getParent (),
IlvTrue,
IlvTrue,
IlvTrue) ;
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Creating the Docking Menu Bar
The initMenuBar member function creates the menu bar:

void
FileViewerApplication: :initMenuBar ()
{
// The menu bar is in fact an IlvToolBar.
IlvToolBar* menubar = new IlvToolBar (getDisplay(), IlvPoint (0, 0));
// Add two items
menubar->addLabel ("File") ;
menubar->addLabel ("Help") ;
// Create the pane that will encapsulate the menu bar.
IlvGraphicPane* menubarPane = new ApplicationMenuBarPane ("Menu Bar",
menubar) ;
// Change the mode of the menu bar to make it show items on several
// rows, if needed.
menubar->setConstraintMode (I1vTrue) ;
// Add the pane to the application on top of the main workspace.
getMainWindow () ->addRelativeDockingPane (menubarPane,
IlvDockableMainWindow: :
GetMainWorkspaceName () ,
I1vTop) ;
// Now fill the menus with popup menus.
IlvPopupMenu* menu;
// Menu File: New / Separator / Exit.
menu = new IlvPopupMenu (getDisplay());
menu->addLabel ("Exit") ;
menu->getItem(0)->setCallback (ExitApplication) ;
menu->getItem(0)->setClientData (this) ;
menubar->getItem(0) ->setMenu (menu, IlvFalse);
// Menu Help: About.
menu = new IlvPopupMenu (getDisplay());
menu->addLabel ("About") ;
menubar->getItem(1l) ->setMenu (menu, IlvFalse);
menu->getItem(0)->setCallback (ShowAboutPanel) ;
menu->getItem(0)->setClientData (this) ;

}

The menu bar is created and initialized with two items: File and Help. It isthen encapsul ated
into a pane of the aApp1icationMenuBarPane class, asubclass of T1vabstractBarPane
class that changes the label orientation according to the bar orientation.

See the section “ Customizing Docking Bars’ in Docking Panes and Containers.

The Help item of the menu bar has a submenu that contains the About item. Thisitemis
attached to a callback that displays adialog box showing the application name:

void

FileViewerApplication: :showVersion ()

{
IlvIInformationDialog dialog (getDisplay (), "VIEWFILE Tutorial");
dialog.moveToMouse () ;
dialog.showModal () ;
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Step 3: Adding Docking Bars

For more information, see Dial ogs.

Integrating Changes into the Application

The last step consists of modifying the member function
FileViewerApplication::configureApplication toincludethe view of thefile
viewer in the main workspace of the application main window. This workspaceis
represented by aview panethat is created by default and can be retrieved using the

IlvDockableMainWindow: : getMainWorkspaceViewPane.

See “Using the IlvDockableMainWindow Class’ in Docking Panes and Containers.

void
FileViewerApplication::configureApplication /()
{
// Create the file viewer window.
FileViewerWindow* window = createFileViewerWindow(getMainWindow() ,
IlvRect (0, 0, 400, 200));
// Replace the view of the main workspace pane with the file viewer window.
getMainWindow () ->getMainWorkspaceViewPane () ->setView (window) ;
// Create the file viewer using the file viewer window.
FileViewer* viewer = createFileViewer (window) ;
// Link the file viewer with its window.
// This is used in the UpOneLevel callback.
SetFileViewer (window, viewer);
// Initialize the file viewer.
viewer->init (IlvPathName("/")) ;

}

The factory member function createFileviewerWindow CreateS aFileviewerWindow
object as a subview of the provided view. The created view is set as the view pane
representing the main workspace. Finally, the Fileviewer object iscreated and initialized,
using the same method as in the previous step.

Previewing the Application
Thisisthe end of Step 3. Your application window should look like this:
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Figure 1.5 The ViewFile Application After Step 3

Step 4: Adding View Frames

This last step explains how to add view frame support to the ViewFile application. Including
view frames into the application allows you to display and browse through severa
hierarchica lists of files at the same time. For more information, see View Frames.

All changes made in this step are reflected in thefile viewfile. cpp.
This step shows you how to perform the following tasks:

& Choosing the Desktop View

¢ Creating View Frames

¢ Adding New Menus and Items to View Frames

& Previewing the Application

Choosing the Desktop View

View frames are displayed inside a desktop view. The first operation consists of choosing
the desktop view where view frames will be displayed. The best place to put the desktop
view isthe main workspace view pane, where the uniquefile viewer was displayed in Step 3:
Adding Docking Bars on page 20. The desktop manager that will manage all the view frames
can be created from this view.
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Step 4: Adding View Frames

Creating the Desktop Manager

TheFileviewerApplication: :makePanels member function must be modified to
includeacall to initbesktopManager, which creates the desktop manager using the main
workspace view pane.

void
FileViewerApplication: :makePanels ()

{
// Initialize the main window.
initMainWindow () ;

// Initialize the desktop manager.
initDesktopManager () ;

// Initialize the panes.
initPanes () ;

// Initialize the application.
configureApplication() ;

// Update the main window layout.
getMainWindow () ->updatePanes (I1vTrue) ;

// Show it.
getMainWindow () ->show() ;

}

Hereisthe detail of initDesktopManager:

void
FileViewerApplication: :initDesktopManager ()
{
createDesktopManager (getMainWindow () ->
getMainWorkspaceViewPane () ->getView()) ;

}

The factory member function FilevieweraApplication: :createDesktopManager
returns an instance of the 11vbesktopManager Class:

IlvDesktopManager*
FileViewerApplication: :createDesktopManager (I1lvView* view) const

{

return new IlvDesktopManager (view) ;

}
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Initializing the Desktop Manager

You must also modify FileviewerApplication: :configureApplication to
initialize the desktop manager:

void
FileViewerApplication: :configureApplication/ ()

{
// The desktop manager is maximized by default.
getDesktopManager () —>
makeMaximizedStateButtons ( (I1lvToolBar*)
( (IlvGraphicPane*)getMainWindow () ->
getPane ("Menu Bar", IlvTrue))->getObject());
getDesktopManager () ->maximize (0) ;
// Create a frame initialized at "/".
getDesktopManager () ->setCurrentFrame (createNewFrame (I1vRect (0,
0,
400,
200), "/"));:
}

IlvDesktopManager: :makeMaximizedStateButtons Specifies where the buttons of
the view frame should appear when it is maximized.

See “Maximized View Frames® in View Frames.

The buttons are displayed inside the menu bar, as shown here:

IE =18] x|

Then, the desktop manager is maximized, and a default frame is created by

FileViewerApplication: :createNewFrame.

IBM ILOG VIEwWS GADGETS V5.3 — TUTORIAL



Step 4: Adding View Frames

Creating View Frames

The member function Fileviewerapplication: : createNewFrame Creates a new
frame that encapsulates the file viewer and its associated window:

IlvViewFrame*

FileViewerApplication: :createNewFrame (const IlvRect& rect,
const char* path) const

{

// Create a view frame in the desktop manager view.

IlvViewFrame* vframe = new IlvViewFrame (getDesktopManager ()->getView(),
path,
rect,
IlvFalse);

virame->setDestroyCallback (DestroyFrame) ;

// Create a file viewer window inside the view frame.
FileViewerWindow* viewerWindow = createFileViewerWindow (vframe, rect);
// Create the file viewer in the file viewer window.

FileViewer* viewer = createFileViewer (viewerWindow) ;

// Associate the viewer window with the viewer.

SetFileViewer (viewerWindow, viewer) ;

// Initialize the file viewer.

viewer->init (IlvPathName (path)) ;

return vframe;

}

The member function T1vview: : setDestroyCallback Setsadestroy callback that
handles the deletion of the created frame. See “Closing View Frames’ in View Frames.

Then, the file viewer window is created as a subview of the view frame. See “ Creating a
Client View” in View Frames. Finaly, afile viewer is connected to the view frame and
initialized.
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Adding New Menus and Items to View Frames

To add new menu items to the menu bar, you must modify the member function
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FileViewerApplication: :initMenuBar asfollows:

void
FileViewerApplication: :initMenuBar ()
{
// The menu bar is in fact an IlvToolBar.
IlvToolBar* menubar = new IlvToolBar (getDisplay(), IlvPoint (0, 0));
// Add three items.
menubar->addLabel ("File") ;
menubar->addLabel ("Windows") ;
menubar->addLabel ("Help") ;
// Create the pane that will encapsulate the menu bar.
IlvGraphicPane* menubarPane = new ApplicationMenuBarPane ("Menu Bar",
menubar) ;
// Change the mode of the menu bar to make it show items on several
// rows, if needed.
menubar->setConstraintMode (I1vTrue) ;
// Add the pane to the application on top of the main workspace.
getMainWindow () ->addRelativeDockingPane (menubarPane,
IlvDockableMainWindow: :
GetMainWorkspaceName () ,
I1vTop) ;
// Now fill the menus with popup menus.
IlvPopupMenu* menu;
// Menu File: New / Separator / Exit.
menu = new IlvPopupMenu (getDisplay());
menu->addLabel ("New (Ctrl+N)");
menu->getItem(0)->setBitmap (getBitmap ("newBm")) ;
menu->getItem(0)->setCallback (AddNewFrame) ;
menu->getItem(0)->setClientData (this) ;
menu->getItem(0)->setAcceleratorText ("Ctrl+N") ;
menu->getItem(0)->setAcceleratorKey (IlvCtrlChar('N'));
menu->addItem(IlvMenultem()) ;
menu->addLabel ("Exit") ;
menu->getItem(2)->setCallback (ExitApplication) ;
menu->getItem(2)->setClientData (this) ;
menubar->getItem(0) ->setMenu (menu, IlvFalse);
// Menu Windows: Cascade / Tile Horizontally / Tile Vertically.
menu = new IlvPopupMenu (getDisplay());
menu->addLabel ("Cascade") ;
menu->getItem(0)->setCallback (CascadeFrames) ;
menu->getItem(0)->setClientData (this) ;
menu->addLabel ("Tile Horizontally");
menu->getItem(1l)->setCallback(TileHorizontallyFrames) ;
menu->getItem(1l)->setClientData (this) ;
menu->addLabel ("Tile Vertically");
menu->getItem(2)->setCallback(TileVerticallyFrames) ;
menu->getItem(2)->setClientData (this) ;
menubar->getItem(1l) ->setMenu (menu, IlvFalse);
// Menu Help: About.
menu = new IlvPopupMenu (getDisplay());
menu->addLabel ("About") ;
menubar->getItem(2) ->setMenu (menu, IlvFalse);
menu->getItem(0)->setCallback (ShowAboutPanel) ;
menu->getItem(0)->setClientData (this) ;

0
0
0
0
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The menu bar has a Windows menu that contains the sub-items shown in the following
figure:

The callbacks used by the Windows menu invoke the corresponding member functions on
the desktop manager:

static void

CascadeFrames (I1lvGraphic* g, IlvAny arg)

{
FileViewerApplication* application = (FileViewerApplication*)arg;
application->getDesktopManager () ->cascadeFrames () ;

}

static void

TileHorizontallyFrames (IlvGraphic* g, IlvAny arg)

{
FileViewerApplication* application = (FileViewerApplication*)arg;
application->getDesktopManager () ->tileFrames (I1lvHorizontal) ;

}

static void

TileVerticallyFrames (I1lvGraphic* g, IlvAny arg)

{
FileViewerApplication* application = (FileViewerApplication*)arg;
application->getDesktopManager ()->tileFrames (IlvVertical) ;

}

The member function FileviewerApplication: : initToolBar hasalso been modified
to include a New item that creates a new frame when selected:

Mew [Chrl+M]  Chil+M
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void
FileViewerApplication: :initToolBar ()
{
IlvToolBar* toolbar = new IlvToolBar (getDisplay(), IlvPoint (0, 0));
// Item New.
toolbar->insertBitmap (getBitmap ("newBm") ) ;
toolbar->getItem(0)->setCallback (AddNewFrame) ;
toolbar->getItem(0)->setClientData (this) ;
toolbar->getItem(0)->setToolTip ("New") ;
// Separator.
toolbar->addItem(IlvMenultem()) ;
// Item Up One Level.
toolbar->insertBitmap (getBitmap ("upBm") ) ;
toolbar->getItem(2) ->setCallback (UpOneLevel) ;
toolbar->getItem(2)->setClientData (this) ;
toolbar->getItem(2)->setToolTip("Up One Level") ;
// Encapsulate the toolbar into a graphic pane.
IlvGraphicPane* toolbarPane = new IlvAbstractBarPane("Toolbar", toolbar);
// Add the pane to the application on top of the main workspace.
getMainWindow () ->addRelativeDockingPane (toolbarPane,
IlvDockableMainWindow: :
GetMainWorkspaceName () ,
I1vTop) ;
}

The callback triggered by the new item invokes the member function
FileViewerApplication: :createNewFrame and activates the new frame:

static void
AddNewFrame (I1vGraphic* g, IlvAny arg)
{

FileViewerApplication* application = (FileViewerApplication*)arg;
IlvViewFrame* vframe =
application->createNewFrame (I1lvRect (0, 0, 400, 200), "/");

application->getDesktopManager () ->setCurrentFrame (virame) ;

Note: The New itemis associated with an accelerator key allowing the user to create a new
frame by pressing the Ctrl+ N key combination. See “ Associating Accelerators on Menu
Items’ in Menus, Menu Bars, and Toolbars.

Previewing the Application

You have completed this tutoria. The application window should look like this:
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Customizing Gadgets

This tutorial shows you how to create new gadgets. Creating a new gadget classis very
similar to creating a new graphic class (that is, asubclass of T1vGraphic), but it requires
more work. For example, a gadget must define its own behavior (through the
IlvGadget: :handleEvent method) and must define the way it will deal with keyboard
focus.

Thistutorial has three steps:

& Sep 1: Extending a Gadget by Changing its Graphical Appearance
& Step 2: Extending a Gadget by Changing its Behavior

& Step 3: Creating a Composite Gadget

Step 1: Extending a Gadget by Changing its Graphical Appearance
Thisfirst step describes how to create a subclass of an existing gadget to change its graphical
appearance.

Inthis step the T1vTreecadget classwill be extended. Its drawing will be modified to
allow the user to change the color of the children of an item, as shown in the following
figure:
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This step shows you how to perform the following tasks:
& Creating a Subclass of an Existing Gadget

& Adding an API to the New Gadget Class

& Modifying How the New Gadget is Drawn

& Testing the New Gadget Class

Creating a Subclass of an Existing Gadget

Creating a new subclass of an existing gadget is similar to creating a subclass of any existing
IlvGraphic class. The main steps to properly create a subclass of an 11vGraphic object
are described here.

Declare the Subclass

Declare your subclass as a subclass of the chosen graphic. In thistutorial, 11vTreeGadget
is subclassed to create a new object that can display colored items. This subclass will be
cadled coloredTreeGadget. Hereisthe declaration of the coloredTreeGadget class:

class ColoredTreeGadget
: public IlvTreeGadget {

public:
ColoredTreeGadget (IlvDisplay* display,
const IlvRecté& rect,
I1vUShort thickness = IlvDefaultGadgetThickness,
IlvPalettex* palette =0);

virtual ~ColoredTreeGadget () ;
}i

This declaration is made up of aconstructor and the destructor of the ColoredTreeGadget
class.

Add the registration of the ColoredTreeGadget to alow dynamic typing aswell as
persistence:
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DeclareTypeInfo() ;
DeclareIOConstructors (ColoredTreeGadget) ;
DeclareGraphicAccessors () ;

The DeclareGraphicAccessors macro declaresthe queryvalue and applyvalue
methods to alow the new object to be scriptable.

Implement the Methods

Theimplementation of the ColoredTreeGadget methodsthat have been declared is shown
here.

First, the constructor isimplemented as follows:

ColoredTreeGadget: :ColoredTreeGadget (I1lvDisplay* display,
const IlvRect& rect,
I1lvUShort thickness,
IlvPalette* palette)

: IlvTreeGadget (display, rect, thickness, palette)
{
}

The copy constructor, declared by the beclareI0oContructors macro:

ColoredTreeGadget: :ColoredTreeGadget (const ColoredTreeGadget& source)
: IlvTreeGadget (source)

{

}

Then, the 10 constructor, also declared by the beclareIoConstructors macro:

ColoredTreeGadget: :ColoredTreeGadget (IlvInputFile& is, IlvPalette* palette)
: IlvTreeGadget (is, palette)

{

}

Thewrite method, declared by the beclareTypeInfo Macro:

void
ColoredTreeGadget: :write(IlvOutputFile& os) const
{

IlvTreeGadget: :write(os) ;

}

The destructor:

ColoredTreeGadget: : ~ColoredTreeGadget ()
{
}
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The accessor related methods, declared by the beclareGraphicAccessors macro:

IlvValue&
ColoredTreeGadget: :queryValue (IlvValue& value) const

{

return IlvTreeGadget::queryValue(value) ;

}

IlvBoolean
ColoredTreeGadget: :applyValue (const IlvValue& value)

{
return IlvTreeGadget::applyValue(value) ;

}

void

ColoredTreeGadget: :GetAccessors (const IlvSymbol* const** a,
const IlvValueTypeClass* const** t,
I1lvUInt& c)

{
}

Then, the implementation of the copy and read methods are given by the
IlvPredefinedIOMembers Macro:

IlvPredefinedIOMembers (ColoredTreeGadget)

Finally, the classis registered as a subclass of the I11vTreeGadget class:

IlvRegisterClass (ColoredTreeGadget, IlvTreeGadget) ;

These items are necessary to properly register the ColoredTreeGadget class. Although
many of these methods are empty, they will be filled in the next tasks.

Adding an API to the New Gadget Class

The declaration of the coloredTreeGadget classcanbefoundinthecoltree.hfile and
itsimplementation can be found inthe coltree. cpp file.

The ColoredTreeGadget class requires the following:

& A way to associate atree item with a specific color. This color will be used to draw the
background of the children of thisitem.

4 A way to enable or disable the coloring of the tree items.

4 Adding accessorsto it.
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Step 1: Extending a Gadget by Changing its Graphical Appearance

Associating an Iltem With a Color

In order to associate a tree item with a color, the setChildrenBackground method has
been added. It uses a property set on the tree item to store the color:

void

ColoredTreeGadget: :setChildrenBackground (IlvTreeGadgetItem* item,
IlvColor* color,
IlvBoolean redraw)

// Retrieve the old color.
IlvPalette* oldPalette =
(IlvPalette*)item->getProperty (GetChildrenBackgroundSymbol ()) ;
// Compute the new color.
IlvPalette* palette = color
? getDisplay()->getPalette (0, color)
0;

// Lock it.
if (palette)

palette->lock() ;
// Unlock the old one.
if (oldpalette)

oldPalette->unLock() ;
// Set the property to the item.
item->setProperty (GetChildrenBackgroundSymbol (), (IlvAny)palette);
// Redraw if asked.
if (redraw)

reDraw () ;

}

The GetChildrenBackgroundSymbol static method returns a symbol that identifies the
property set on the item. Its definition is simple:

static IlvSymbol*
GetChildrenBackgroundSymbol ()
{
// This symbol is used to connect a tree gadget item to the color of its
// children.
static IlvSymbol* symbol = IlvGetSymbol ("ChildrenBackground") ;
return symbol;
}

The getchildrenBackground method returns the color associated with a given tree item.

IlvColor*
ColoredTreeGadget: :getChildrenBackground (const IlvTreeGadgetItem* item) const
{

// Returns the color stored in the property list of the specified item.

IlvPalette* palette =

(IlvPalette*)item->getProperty (GetChildrenBackgroundSymbol () ) ;
return palette
? palette->getForeground ()
0;
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Enable/Disable the Coloring

The code that will allow the user to enable or disable the coloring of atree item must be
implemented. To do this, a protected member variableisadded to the coloredTreeGadget
class:

protected:
IlvBoolean _drawChildrenBg;

This Boolean value will be initialized by the constructorsto 11vTrue by default. Here are
the member functions that give accessto the _drawChildrenBg member variable:

IlvBoolean isDrawingChildrenBackground() const;
void drawChildrenBackground(IlvBoolean value,
IlvBoolean redraw = IlvTrue) ;

Since the _drawcChildrenBg member variable must be saved, both the 1O constructor and
the write method must be modified:

ColoredTreeGadget: :ColoredTreeGadget (IlvInputFile& is, IlvPalette* palette)
: IlvTreeGadget (is, palette),
_drawChildrenBg (I1lvTrue)
{
// Read the _drawChildrenBg flag.
int drawChildrenBg;
is.getStream() >> drawChildrenBg;
_drawChildrenBg = (IlvBoolean)drawChildrenBg;
}

void
ColoredTreeGadget: :write (IlvOutputFile& os) const
{

IlvTreeGadget: :write(os) ;
// Write the _drawChildrenBg flag.
os.getStream() << IlvSpc() << (int)_drawChildrenBg << IlvSpc();

Adding Accessors

Adding accessors to objects makes them available for scripting. The following description
shows an example of an accessor to the _drawChildrenBg member variable.

First, the symbol that will be used to access this variableis defined. Thisis done through the
static function GetDrawChildrenBackgroundSymbol.

static IlvSymbol*

GetDrawChildrenBackgroundSymbol ()

{
// This symbol is used to access to drawChildrenBackground accessor of
// the colored tree gadget.
static IlvSymbol* symbol = IlvGetSymbol ("drawChildrenBackground") ;
return symbol;
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Then, the new accessor isregistered in GetAccessors:

void

ColoredTreeGadget: :GetAccessors (const IlvSymbol* const** a,
const IlvValueTypeClass* const** t,
IlvUInt& c)

DeclareAccessor (GetDrawChildrenBackgroundSymbol (),
IlvValueBooleanType,
a,
t,
c)i;

}

The queryvalue method is called when the value of the accessor is queried.

Ilvvalue&
ColoredTreeGadget: :queryValue (IlvValue& value) const
{
if (value.getName () == GetDrawChildrenBackgroundSymbol ())
return value = isDrawingChildrenBackground() ;
else
return IlvTreeGadget::queryValue (value) ;

}

The applyvalue method is called when the value of the accessor is modified.

IlvBoolean
ColoredTreeGadget: :applyValue (const IlvValue& value)
{
if (value.getName () == GetDrawChildrenBackgroundSymbol ()) {
drawChildrenBackground ( (IlvBoolean)value, IlvFalse);
return IlvTrue;
} else
return IlvTreeGadget: :applyValue (value) ;

Modifying How the New Gadget is Drawn

The next step isto change the way ColoredTreeGadget isdrawvn. The standard way to
change the drawing of a graphical object isto override its draw method defined at the
IlvGraphic level:

virtual void draw(IlvPort* dst,
const IlvTransformer* t = 0,
const IlvRegion* clip = 0) const = 0;

However, the T1vTreeGadget isacomplex object and has severa other methods that can
help customize its drawing. Here, you want to draw the background before each item is
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drawn. You can use the I1vGadgetItemHolder: : drawGadgetItem method. Itiscalled
by the tree to draw each item.

void

ColoredTreeGadget: :drawGadgetItem(const IlvGadgetItem* item,
IlvPort* port,
const IlvRect& rect,
const IlvTransformer* t,
const IlvRegion* clip) const

if (isDrawingChildrenBackground()) {
// Check if the item being drawn has a special palette.
IlvPalette* palette = getBackgroundPalette((IlvTreeGadgetItem*)item) ;
if (palette) {
// Compute the visible bounding box.
IlvRect bbox;
visibleBBox (bbox, t);
// Move and resize it to match the item bounding box.
bbox.y (rect.y());
bbox.h(rect.h());
if (clip)
palette->setClip(clip) ;
port->fillRectangle (palette, bbox) ;
if (clip)
palette->setClip() ;
}

}
// Draw the item.
IlvTreeGadget: :drawGadgetItem(item, port, rect, t, clip);

}

The getBackgroundPalette method is used to retrieve the palette used to draw the
background of atree item.

IlvPalettex*
ColoredTreeGadget : :getBackgroundPalette (const IlvTreeGadgetItem* item) const

{
// Returns the palette that will be used to draw the background of ’‘item’

// This information is stored in its parent
if (item->getParent()) {

IlvPalette* palette = (IlvPalette¥*)
item->getParent () ->getProperty (GetChildrenBackgroundSymbol () ) ;

if (!palette)
palette = getBackgroundPalette (item->getParent()) ;

return palette;
} else
return 0;

}

The getBackgroundPalette method triesto find the first parent of ‘item’ that has been
set as a background palette. This means that a tree item inherits its color from its parent—
changing the background color of anitem may not only change the background color of its
children, but also the background color of the children of its children, and so on.
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Testing the New Gadget Class

Thefilemain. cpp containsthe codeto test the coloredTreeGadget class. It readsthefile
coltree.ilv, Which containsthe description of a coloredTreeGadget instance, and
changes the color of al items according to their level.

// Read the file that contains the colored tree.
container->readFile("../doc/gadgets/tutorials/custgad/data/coltree.ilv") ;

// Retrieve the tree.
ColoredTreeGadget* tree = (ColoredTreeGadget*)container->getObject ("Tree");

// Set the background of the tree to gray.

// This color will be used as the reference color to compute the children
// colors.

tree->setBackground (display->getColor ("gray")) ;

// Now change the color of each level of items.
tree->applyToItems (ChangeColor, (IlvAny)tree);

The applyToItems method appliesthe changeColor function to every itemin the tree.
Hereisthe description of this changeColor function, which callsthe
ColoredTreeGadget : : setChildrenBackground method:

static IlvBoolean
ChangeColor (IlvGadgetItem* item, IlvAny arg)
{
// The argument is a pointer to the ColoredTreeGadget instance.
ColoredTreeGadget* tree = (ColoredTreeGadget*)arg;
// Change the background of the children of ‘item’.
tree->setChildrenBackground( (IlvTreeGadgetItem*)item,
GetChildrenColor ( (IlvTreeGadgetItem*)item,
tree->getBackground()),
IlvFalse) ;
// Continue.
return IlvTrue;

}

Another static function is used to compute the color using atree item and a reference color:

static IlvColor*
GetChildrenColor (IlvTreeGadgetItem* item, IlvColor* color)
{
// Get the item level to choose the right color.
I1lvUInt level = item->getLevel();
// Compute the HSV components of the reference color.
IlvFloat h, s, v;
color->getHSV(h, s, Vv);
// Increase the V component.
v = (IlvFloat)IlvMin((IlvFloat)l., (IlvFloat) (v + level*.08));
// Return the new color.
return color->getDisplay()->getColor(h, s, Vv);
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This function uses the level of the item and the specified reference color to compute a new

color. Thisnew color is computed by changing the V component of the reference color in the
HSV model.

Thisisthe end of Step 1. The test program should look like this:

.

- Leaf 3
- Second Root
- Leaf 1
- Leaf 2
- Leaf 3
Bl Third Root

Step 2: Extending a Gadget by Changing its Behavior

This step explains how to change the behavior of an existing gadget. You will see how to
extend the coloredTreeGadget developed in Step 1 of thistutorial. You will change the
behavior of the tree so that a contextual menu is displayed when the user clicksin the tree
with the right mouse button. This contextual menu allows the user to change the color of the
item where the user clicked, as shown in the following figure:

+ILOG Yiews Gadgets Tutorial - 0] x|
- First Roat =

- Second Root
- Leaf 1
- Leaf 2
- Leaf 3
Bl Third Root

- Leaf 2 -

This step shows you how to perform the following tasks:
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& Choosing the Right Way to Modify the Behavior of an Existing Gadget
& Creating a Generic Interactor

¢ Creating a Dedicated Interactor

& Testing the New Interactor

Choosing the Right Way to Modify the Behavior of an Existing Gadget
There are two ways to modify the behavior of an existing gadget:
1. Subclassthe gadget and override its handleEvent method.

Thisisthe morelogical solution when the behavior change is strongly linked with the
kind of gadget it appliesto.

2. Create anew interactor that will be set on the gadget.

Creating a new interactor is a good solution when you want to temporarily modify the
behavior of an object, or when the new interactor is generic, that is, you can set it on
several different kinds of gadgets.

Creating a Generic Interactor

The second solution (creating a new interactor) has been chosen for this tutorial. The
behavior to implement in this example (displaying a contextual menu after aright click) is
generic—it can be used for any gadget class.

The complete code for the ContextualMenuInteractor classcan befoundin
ctxminter.h and ctxminter.cpp. Hereisthe description of the class.
Purpose

The purpose of the contextualMenuInteractor classisto provide ageneric interactor
that can handle a contextual menu, and that keeps the gadget behavior to which it is
connected. For thisreason, the ContextualMenuInteractor classshould be asubclass of
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the I1vGadgetInteractor class, that is, the predefined interactor classthat is set on every
gadget.

class ContextualMenuInteractor
: public IlvGadgetInteractor
{
public:
virtual IlBoolean handleEvent (I1lvGraphic* obj,
IlvEventé&,
const IlvTransformer* t);
virtual IlBoolean shouldShowMenu (I1vGraphic*,
IlvEventé&,
const IlvTransformer*) const;
virtual IlvPopupMenu* getMenu (IlvGraphic*,
IlvEvent&,
const IlvTransformer*) const = 0;

}i
Each of these methods will now be seen in more detail.

The shouldShowMenu Method

The shouldshowMenu method should return T1vTrue if the interactor needs to display the
pop-up menu on the specified event. The default behavior returns 11vTrue when the right
button of the mouse is released. This method can be redefined in a subclass to display the
pop-up menu on any other event.

I1Boolean
ContextualMenuInteractor: : shouldShowMenu (I1vGraphic*,
IlvEvent& event,
const IlvTransformer*) const

// The contextual menu is displayed by default when the right button
// is released.
return event.type() == IlvButtonUp && event.button() == IlvRightButton;

The getMenu Method

The getMenu method is pure, and therefore needs to be defined in a subclass to return the
pop-up menu to display.

virtual IlvPopupMenu* getMenu (IlvGraphic*,
IlvEventg,
const IlvTransformer*) const = 0;

This method is called by the handleEvent method when the shouldshowMenu method
has returned T1vTrue.
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The handleEvent Method
Here is the implementation of the handleEvent method:

I1Boolean

ContextualMenulInteractor: :handleEvent (I1vGraphic* obj,
IlvEvent& event,
const IlvTransformer* t)

// Check that the object is a gadget.
IlvGadget* gadget = accept(obj) ? IL_CAST(IlvGadget*, obj) : 0;
if (gadget && gadget->isActive()) {
// Is it time to display the contextual menu?
if (shouldShowMenu (obj, event, t)) {
// Get the menu.
IlvPopupMenu* menu = getMenu (obj, event, t);
// Show the menu.
if (menu) {
menu->get (I1lvPoint (event.gx (), event.gy()),
/* transient */ 0);
return IlvTrue;

}
}
// Default behavior of the gadget.
return IlvGadgetInteractor::handleEvent (obj, event, t);

Creating a Dedicated Interactor

A subclass of the contextualMenuInteractor classdedicated to the
ColoredTreeGadget classwill now be created. This subclass, called
ColoredTreeGadgetInteractor, overridesthe getMenu method to create amenu where
some common colors are available, as shown in the following picture:

’i yellow

When the user selects a color, the color of the item where the mouse was located before the
pop-up menu was displayed is changed.

Creating the Menu
Here is the implementation of the getMenu method:

I1lvPopupMenu*
ColoredTreeGadgetInteractor: :getMenu (I1vGraphic* graphic,
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IlvEvent& event,
const IlvTransformer* t) const

ColoredTreeGadget* tree = (ColoredTreeGadget*)graphic;
// Find the item located at the event location.
IlvTreeGadgetItem* item = tree->pointToIlItemLine (IlvPoint (event.x(),
event.y()),
(IlvTransformer*)t) ;
if (!item)
return 0;

// Create the menu if needed.
static IlvPopupMenu* menu = 0;
if (!menu) {
// Create the pop-up menu.
menu = new IlvPopupMenu (tree->getDisplay());
// Fill it with predefined colors.
AddColor (menu, O0);
AddColor (menu, "yellow");
AddColor (menu, "green");
AddColor (menu, "red");
AddColor (menu, "blue");
AddColor (menu, "gray");
AddColor (menu, "brown") ;
}
// Set the item that asked for the contextual menu so that the menu
// will be able to use it later.
SetSelectedItem(menu, tree, item);
// Return the menu.
return menu;

}

After retrieving the item located under the mouse by using the
IlvTreeGadget: :pointToItemLine Method, the menuis created with predefined colors
by calling the static function addcolor.

I Note: The menu is created only once.

Then the menu is connected to the tree and the tree item by calling the static member
function setselectedrtem. This static member function also sets the menu callback, as
described in The Menu Callback on page 49.

Finally, the menu is returned.
The contents of the addcolor static function are shown in more detail:

static void
AddColor (IlvPopupMenu* menu, const char* color)
{
// This static function is used to fill the contextual menu.
IlvDisplay* display = menu->getDisplay () ;
// A menu item is created with the specified color name.
IlvMenuItem* item = new IlvMenuItem(color? color : "None");
if (color) {
// An IlvFilledRectangle object is created with the specfied color.

IBM ILOG VIEwWS GADGETS V5.3 — TUTORIAL



Step 2: Extending a Gadget by Changing its Behavior

IlvPalette* palette = display->getPalette(0, display->getColor(color));
IlvFilledRectangle* rectangle =
new IlvFilledRectangle (display,
IlvRect (0, 0, 20, 20)
palette) ;
// The IlvFilledRectangle object is set as the picture of the item.
item->setGraphic (rectangle) ;
}
// The item is inserted into the pop-up menu.
menu->insertItem(item) ;

}

After creating the menu item by using the name given as the second parameter in the
function, an 11vFilledRectangle iscreated with theright palette, and is set asthe picture
of the menu item. Then the menu item isinserted into the menu.

The Menu Callback

The details of how the color of an item is changed when a menu item is selected are now
presented. The code of the menu callback is shown in detail:

static void
ChangeColor (IlvGraphic* g, IlvAny arg)
{
IlvPopupMenu* menu = (IlvPopupMenu*)g;
// Retrieve the selected item of the pop-up menu.
IlvShort selected = menu->whichSelected() ;
if (selected != -1) {
// Retrieve its graphical representation.
IlvSimpleGraphic* graphic =
(IlvSimpleGraphic*)menu->getItem(selected)->getGraphic() ;
// Use the second argument of the callback: A pointer to the colored
// tree gadget object.
ColoredTreeGadget* tree = (ColoredTreeGadget*)arg;
// Retrieve the item whose color is going to be changed.
IlvTreeGadgetItem* item =
ColoredTreeGadgetInteractor: :GetSelectedItem (menu) ;
// Change the color of all the children of the parent item.
if (item && item->getParent())
tree->setChildrenBackground (item->getParent (),
graphic
? graphic->getForeground ()
(IlvColor*)0);

}

The color is taken from the picture of the selected menu item, and is set on the
ColoredTreeGadget by calling the setChildrenBackground method.

Testing the New Interactor

Thefilemain. cpp containsthe codeto test the coloredTreeGadgetInteractor class. It
isthe same asthemain. cpp file of Step 1, except that the interactor is set on the
ColoredTreeGadget instance:
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tree->setInteractor (new ColoredTreeGadgetInteractor());

Thisisthe end of Step 2. The test program should look like this:

+ILOG Yiews Gadgets Tutorial - 0] x|
- First Roat =

B Leaf1

- Leaf 3
- Second Root
- Leaf 1
- Leaf 2
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ird Root
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Step 3: Creating a Composite Gadget

50

This step explains how to create a new gadget, that is, adirect subclass of the T11vGadget
class. The gadget to be created is a composite gadget made up of three gadgets: atext field
and two buttons. The upbownField gadget appears as follows:

e

This step shows you how to perform the following tasks:

2

* 6 o o

Creating a Gadget Composed of Other Gadgets
Handling Keyboard Focusin a Gadget
Handling Eventsin a Gadget

Adding Callbacks to a Gadget

Testing the Composite Gadget

Creating a Gadget Composed of Other Gadgets

Creating a composite gadget means creating a new gadget that is composed of one or more
existing gadgets. Thisisthe case for the 11vTreeGadget, which hasinternal

IBM ILOG VIEwWS GADGETS V5.3 — TUTORIAL



Step 3: Creating a Composite Gadget

IlvScrollBar objectsto alow scrolling operations. Thisis aso the case for the
UpDownField class created in this step.

Declaring the Composite Gadget

To keep pointers to the objects that uppownField iscomposed of, protected member
variables are used:

class UpDownField
: public IlvGadget
{

protected:

IlvTextField* _textField;
I1lvButton* _rightButton;
I1lvButton* _leftButton;

Y

Creating the Components

First, the objects that make up the composite gadget must be created. The UpDownField
class has a protected member function init that is called by each constructor of the class:

void
UpDownField: :init (const char* label)
{
// Compute the bounding boxes of each element.
IlvRect rl, r2, r3;
computeRects (rl, r2, r3);
// Text field.

_textField =
new IlvTextField(getDisplay(),
label,
r2,
getThickness (),
getPalette());
_focusGadget = _textField;
// Left Button.
_leftButton = new IlvButton(getDisplay(), "-", rl, getThickness(),

getPalette());
_leftButton->setCallback (_internal_Down, this);
// Right Button.
_rightButton = new IlvButton(getDisplay (), "+", r3, getThickness(),
getPalette());
_rightButton->setCallback(_internal_Up, this);
}

The init method first computes the bounding boxes of all the objects by calling the
computeRects member function. Then, it creates and initializes the objects.

Note: The two buttons are given a callback. The left button callback will call the
UpDownField: :decrement method, and the right button callback will call the
UpDownField: : increment method.
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The Layout

Here is the description of the computeRects method responsible for the layout of the
UpDownField class:

void
UpDownField: :computeRects (I1lvRect& rl,
IlvRect& r2,
IlvRect& r3,
const IlvTransformer* t) const

I1lvRect rect = _drawrect;
if (t)
t->apply(rect) ;
rl.moveResize (rect.x(), rect.y(), (IlvDim)Buttonwidth, rect.h());
IlvDim width = rect.w() - (2* (ButtonWidth + Margin));
r2.moveResize (rect.x() + (IlvPos) (ButtonWidth + Margin),
rect.y(),
(IlvDim) IlvMax (width, (IlvDim)O0),
rect.h());
IlvPos deltaX = (IlvPos) (rect.w() - Buttonwidth);
r3.moveResize(rect.x() + (IlvPos)IlvMax(deltaX, (IlvPos)O0),
rect.y(),
Buttonwidth,
rect.h());

rl.intersection(rect) ;
r2.intersection (rect) ;
r3.intersection(rect) ;

}

& r1 isthe bounding box of the left button.
& r2 isthe bounding box of the text field.

& 13 isthe bounding box of the right button.

This method is called each time the composite gadget is moved or resized. As with all
graphic objects, the applyTransform method is called in both these cases:

void
UpDownField: :applyTransform(const IlvTransformer* t)
{
IlvGadget: :applyTransform(t) ;
IlvRect rl, r2, r3;
computeRects (rl, r2, r3);
_rightButton->moveResize (r3) ;
_textField->moveResize(r2) ;
_leftButton->moveResize(rl) ;

}
It isalso used to query the composite gadget about its component bounding boxes.

Drawing the Components

The components of the composite gadget are now well located. The composite gadget draws
them by calling the draw member function of each component:
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void

UpDownField: :draw (IlvPort* dst,
const IlvTransformer* t,
const IlvRegion* clip) const

_textField->draw(dst, t, clip);

_rightButton->draw(dst, t, clip);

_leftButton->draw(dst, t, clip);
}

Redefining llvGraphic Member Functions

Several member functions of the 11vGraphic class have been redefined to allow delegation
to the components of the composite gadget. The setPalette method isgiven asan
example:

void

UpDownField: :setPalette(IlvPalette* palette)

{
IlvGadget: :setPalette(palette) ;
_textField->setPalette(palette);
_rightButton->setPalette (palette) ;
_leftButton->setPalette(palette) ;

}

When the pal ette of uppownField ischanged, the same palette is set to each component of
the upbownField.

Finally, you need to override the setHolder method as follows:

void

UpDownField: :setHolder (I1lvGraphicHolder* holder)

{
IlvGadget: :setHolder (holder) ;
_textField->setHolder (holder) ;
_rightButton->setHolder (holder) ;
_leftButton->setHolder (holder) ;

}

This method will be called each time UpbownField isadded or removed from a holder. It
ensures that all the components of UppDownField have the same holder. Thisis mandatory,
as gadgets require a holder to behave properly.

Handling Keyboard Focus in a Gadget

The main difference between handling eventsin a graphic and in a gadget classisthat a
gadget can take the keyboard focus. Once a gadget has the keyboard focus, keyboard events
are sent to this gadget. For more details, see “Focus Management” in Gadgets Main
Properties.

Handling keyboard focus means:
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& Reacting to focus events. When agadget is about to be given the focus, it receives the
IlvKeyboardFocusIn event. Similarly, when a gadget is about to lose the focus, it
receives the I1vKeyboardFocusoOut event.

¢ Handling the drawing of the focus. Two methods are involved in the drawing mechanism
of thefocus. T1vGraphic: : computeFocusRegion and I1vGraphic: :drawFocus.
The first method gives information about the location of the focus drawing. The second
method draws the focus.

It must be possible to give the focus to each component of UpDownField. When thefocusis
given to UpbDownField, it isforwarded to the component that you choseto haveit sent to. A
protected member variable is added to keep a pointer to the current focus component of the
UpDownField:

protected:
IlvGadget* _focusGadget;

A method named setFocus isaso added to change the current focused object inside
UpDownField:

void
UpDownField: :setFocus (I1lvGadget* gadget)
{
IlvRegion region;
// Send a focus_out event to the gadget that loses the focus.
if (_focusGadget) {
IlvEvent fo;
fo._type = IlvKeyboardFocusOut;
_focusGadget->computeFocusRegion (region, getTransformer());
_focusGadget->handleEvent (fo) ;
_focusGadget = 0;
}
_focusGadget = gadget;
// Send a focus_in event to the gadget that receives the focus.
if (_focusGadget) {
IlvEvent fi;
fi._type = IlvKeyboardFocusIn;
_focusGadget->handleEvent (fi) ;
_focusGadget->computeFocusRegion (region, getTransformer());
}
if (getHolder ())
getHolder () ->reDraw (&region) ;

}

The method first sends an T1vKeyboardFocusOut event to the component that will lose
the keyboard focus. Then it sends an T11vKeyboardFocusIn event to the new focused
component. Finally, the modified region is redrawn using the T1vGraphicHolder API.

The following shows how the focus is drawn. The computeFocusRegion and drawFocus
methods are involved in this process:
void

UpDownField: :drawFocus (I1lvPort* dst,
const IlvPalette* palette,
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const IlvTransformer* t,
const IlvRegion* clip) const
{
_focusGadget->drawFocus (dst, palette, t, clip);

}

void
UpDownField: :computeFocusRegion (I1lvRegion& region,
const IlvTransformer* t) const
{
_focusGadget->computeFocusRegion (region, t);

}

The uppownField delegates to the current focused object. The next section shows how to
change the keyboard focus of the uppownField.

Handling Events in a Gadget

The entry point for eventsin agadget classisthe 11vGadget : :handleEvent method.
This method is called by the gadget holder when it receives an event that should be handled
by the gadget. The UpDownField: :handleEvent iSvery simple, asit delegates most of
the events to the focused object (pointed by the _focusGadget member variable):

IlvBoolean
UpDownField: :handleEvent (I1vEvent& event)
{
IlvBoolean result = IlvFalse;
switch (event.type()) {
case IlvButtonDown:
{
// Changing focus on click
IlvRect rl, r2, r3;

IlvPoint evp(event.x(), event.y());

computeRects(rl, r2, r3, getTransformer());

if (r2.contains(evp) && _focusGadget != _textField)
setFocus (_textField) ;

else

if (r3.contains(evp) && _focusGadget != _rightButton)
setFocus (_rightButton) ;

else

if (rl.contains(evp) && _focusGadget != _leftButton)
setFocus (_leftButton) ;

result = _focusGadget->handleEvent (event) ;

break;

}

case IlvKeyDown:

{
// Moving focus with the Tab key.

if (event.data() == IlvTab &&
(! (event.modifiers() & IlvShiftModifier)) &&
(! (event.modifiers() & IlvCtrlModifier))) {
if (_focusGadget == _textField)
setFocus (_rightButton) ;
else
if (_focusGadget == _rightButton)

setFocus (_leftButton) ;
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else

if (_focusGadget == _leftButton)
setFocus (_textField) ;

return IlvTrue;

}
// Moving focus with the Shift Tab key.

if (event.data() == IlvTab &&
((event.modifiers() & IlvShiftModifier)) &&
(! (event.modifiers() & IlvCtrlModifier))) {
if (_focusGadget == _leftButton)
setFocus (_rightButton) ;
else
if (_focusGadget == _rightButton)
setFocus (_textField) ;
else
if (_focusGadget == _textField)

setFocus (_leftButton) ;
return IlvTrue;

}
default:
result = _focusGadget->handleEvent (event) ;

}

return result;

}

The main part of the handleEvent method deals with keyboard focus management. The
I1vButtonDown Caseisresponsible for changing the current focused object when a button
down event is received by the composite gadget. The T11vKeyDown caseis responsible for
changing the current focus object when a TAB key or Shift-TAB key event isreceived by the
composite gadget. The default case simply delegates to the current focused object.

Adding Callbacks to a Gadget

As shown at the beginning of this step, the left and right buttons of uppDownField are
assigned a callback to allow user notification when pressed. Two callbacks are now defined:
apown callback, which will be called each time the left button is pressed, and an up
callback, which will be called each time the right button is pressed.

These callbacks are declared in the getcallbackType method:

I1vUInt
UpDownField: :getCallbackTypes (const char* const** names,
const IlvSymbol* const** types) const
{
I1vUInt count = IlvGadget::getCallbackTypes (names, types);
AddToCallbackTypeList (count, names, types,
"Down", downCallbackType()) ;
AddToCallbackTypeList (count, names, types,
"Up", upCallbackType());
return count;
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Note: Redefining this method is not mandatory, but will allow easier integration of the
UpDownField in an editor (such as IBM ILOG Views Studio), since it will be possible for
the editor to query the list of callbacks handled by the UpDownField.

Then, the UpDownField: : increment Method isimplemented to call the up callback and
the UpDownField: : decrement method isimplemented to call the bown callback:

void
UpDownField: : increment ()
{
callCallbacks (upCallbackType()) ;
}

void
UpDownField: :decrement ()
{
callCallbacks (downCallbackType()) ;
}

Testing the Composite Gadget

Thefilemain. cpp contains the code to test the UpbownField class. It shows how to
implement the up and Down callbacks of the uppownField classto change the value of the
text field—the pown callback will decrement the text field value, while the up callback will
increment it.

First, acontainer is created and an instance of the tpbownField classisadded to it.

IlvDialog* dialog = new IlvDialog(display,

title,
title,
IlvRect (0, 0, 100, 100));
UpDownField* but = new UpDownField(display, IlvRect (5, 5, 100, 23) , "0");

dialog->addObject (but) ;

Then, the callbacks of the UppDownField are set:

but->setUpCallback (Increment) ;
but->setDownCallback (Decrement) ;

Here is the implementation of the callbacks:

static void Increment (IlvGraphic* g, IlvAny)
{
char buffer[1000];
UpDownField * obj = (UpDownField*)g;
const char* label = obj->getLabel();
if (label && *label) {
IlvInt value = ((IlvInt)atof(label))+1;
sprintf (buffer, "%$1d", value);
obj->setLabel (buffer, IlvTrue);
} else
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obj->setLabel ("0", IlvTrue);
}

static void Decrement (IlvGraphic* g, IlvAny)
{
char buffer[1000];
UpDownField * obj = (UpDownField*)g;
const char* label = obj->getLabel();
if (label && *label) {
IlvInt value = ((IlvInt)atof(label))-1;
sprintf (buffer, "%$1d", value);
obj->setLabel (buffer, IlvTrue);
} else
obj->setLabel ("0", IlvTrue);

}

These callbacks retrieve the text field value of the uppownField instance by calling
UpDownField: :getLabel, modify it by adding or removing the value 1, and set it asthe
label of thetext field by calling upbownField: : setLabel.

Thisisthe end of Step 3.
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